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Introductory Statement.--The history of intelligence, or mental, tests
as used educationally has been a relatively brief one. Educational interest
in tests is said to have begun about 1905. It is even more recent, however,
that these tests have been used in predicting success or achievement in
school subjects. The reason for this apparent delay, perhaps, lies in the
fact that intelligence and achievement tests have enjoyed, until recently,
a somewhat parallel and independent growth, both embracing in no small
2
measure identical content. With the fine degree of improvement which has
been cautiously made upon these two types of measurement, however, there has
been a trend toward using the one to predict the other.
Concerning intelligence, Colvin* states;
Buckingham seems to express the matter of intelligence and the
nature of intelligence in a helpful way when he says that, whatever
our views may be in regard to the nature of intelligence in the ab
stract, 'we are justified, from an educational point of view in re
garding it as the ability to learn, and as measured to the extent to
which learning has taken place or may take place.'
Frank K. Freeman, Mental Tests (Boston, 1926), p. 1.
2
Arthur I. Gates and Jessie LaSalle, "The Relative Predictive Values of
Certain Intelligence and Educational Tests, Together with a Study of the
Effect of Educational Achievement upon Intelligence Test Scores," Journal
of Educational Psychology, Vol. XIV (December, 1923), pp. 517-39. ~" ~
3
Stephen S. Colvin, "Principles Underlying the Construction and Use of
Intelligence Tests," Tweaty-First Yearbook of the Mational Society for the
Study of Education (1922;, pp. 15-17. ~~~ ~™ ~ '
Freeman^- regards intelligence as the ability to learn acts or to per
form new acts that are functionally useful. This definition of intelligence
includes in its application such diverse types of learning as are involved in
manipulation, performing an act or skill, identifying an object, forming con
cepts, learning names of objects, and solving puzzles or problems of all sorts.
Broom** expresses the functions of mental tests and school achievement
tests as being inextricably interwoven. The two types of tests measure as
pects of the same thing, the school achievement tests definitely measuring
academic achievement, and the mental tests measuring, to a marked degree,
academic intelligence. There is, nevertheless,a minute degree of distinction
in the purpose of these types of tesfes. The battery of school achievement
tests attempts to evaluate what has already been done by measuring what pupils
have learned in school classrooms in a variety of subjects. The mental test
attempts to evaluate pupils' ability to learn, to provide a means for pre
dicting the degree of success that pupils may attain in academic work.
However, many as have been the investigations made concerning the relation
ship of intelligence to achievement, and vice-versa, comparatively few studies
have been directed toward the comparison of the prognostic values of single
intelligence tests and combinations of intelligence tests.
Statement of Problem.—This study is an attempt to determine the relative
significance of two intelligence tests, taken separately and in combination,
as indices for predicting achievement.
"'"Frank I. Freeman, "The Meaning of Intelligence," Thirty-Iinth Yearbook
of the Rational Society for the Study of Education, Part I (1940;, p. 18.
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Purpose of Study.—It is the purpose of the study to answer the following
questions:
1. Which is the more reliable index for predicting achievement, the
single intelligence test, or the combination of two intelligence tests?
2. To what extent does the administering of more than one intelligence
test influence the prediction of achievement?'
3. Which of the intelligence tests contributes more to the combination
of the two?
Significance of Study.—The study is thought to be significant in that
it will aid teachers in arriving at a faiily definite measure which is prog
nostic of achievement in order to
1. classify pupils into ability groups for instructional purposes, and
2. provide and facilitate educational and vocational guidance.
Literature Pertinent to Study*—Christ,-'- reporting on a study of the
relation of mental test ratings to the achievement of 320 high school pupils,
obtained a rather reliable prediction of probable success of beginning high-
school pupils through the use of the Henmon-Helson Tests of Mental Ability.
Adkins,2 reporting on the findings of the testing program at Moose-
heart Laboratory for Child Research, for the school year 1930-1931, stated
that a combination of two intelligence tests serves as a more valid index
for predicting scholarship scores than does the single intelligence test.
It is recommended that for the eighth grade, the best combination of two
tests is the Morgan Mental and the luhlmann-Anderson (r = .68) while the
Austin F. Christ, "The Relation of Mental Test Eatings to Achievement of
High-School Pupils," Unpublished Master's Thesis, Department of Education,
Lawrence College, 1938.
2 '
Dorothy C. Adkins, "Efficiency of Certain Intelligence Tests in Predicting
Scholarship Scores," Journal of Educational Psychology, Vol. XXVIII (February,
1937), pp. 129-134.
best combination for the ninth grade is the Morgan Mental and the Otis
Intelligence Test (r Z .75).
Jordan found that there was slight gain in prognosis—correlations
with subsequent achievement—by using tma tests rather than one, and that
three or four intelligence tests seemed to give no better prophecy than two.
He further asserted, however, that according to statistical procedure, since
the organization of mental traits is so complicated and the factors determining
the products so variable;, it is advisable to take two or more samples of any
trait for measurement before the drawing of conclusions is effected.
Thorndike supports, in part, the argument when he says that the sampling
in tests must be much wider if we wish to obtain a rating which will be in
proportion to the amount of intelligence of the person who is rated. He sug
gests that our measures can be improved by increasing the quantity or the
variety of the simple tasks, or both, because in order to be reasonably pre
cise and truthful mental measurements may have to be elaborate.
When a number of different tests have been administered to the
same subject, says Garrett, one often wishes (l) to compare directly
the subject's standing in the various measures; or (2) to average or
combine the separate test scores into a composite which will represent
achievement in the test battery as a whole. In attempting to compare
or to combine scores from many tests, however, difficulty arises.
Mental measurements are made upon different scales and are expressed
in a variety of units. Scores upon mental tests, therefore, differ
markedly in the kind of units and the size of the units in which they
are expressed. Time and amount scores are instances of ..different kinds
of units. Tests given by the amount-limit method (score is the time
taken to complete the task) cannot be compared directly with tests
given by the time-limit method (score is the amount completed in a
given time). Again, a height of 65 inches cannot |.@ directly compared
A. M. Jordan, "Test or Tests in Prognosis," Journal of Educational Re
search, Vol. XI (February, 1925), pp. 143-51.
o
Edward L. Thorndike, "The Improvement of Mental Measurements," Journal
of Educational Research, Vol. XI (January, 1925), pp. 1-11.
3Henry Garrett, Statistics in Psychology and Education (Mew York, 1940),
pp. 177-78
with a height of 147 cms.; nor can a score of 18 upon a hard reading
test be directly compared with a score of 42 upon an easy reading
test, owing to differences in the size of units.
Test scores expressed in the same kind of unit (e.g., time, or
amount done), even if not directly comparable, may be combined in a
final score. The total score obtained by adding the sub-test scores
of a general intelligence test, for instance, or of an educational
achievement examination, are examples of such combinations. The
simplest procedure in combining scores of this sort is to add or
average them. Simply to average 'raw' or obtained scores, however,
gives us no control over the relative importance or 'weight' of the
various tests in the composite result. It is often tacitly assumed that
by simply averaging test scores we avoid the troublesome question of
weighting but what we actually do, in such cases, is to weight quite
drastically without knowing what the weights are. Tests which are not
weighted weight themselves.
From the foregoing explanation, it appears quite evident that before
combining the scores from different tests., it is necessary to convert them
into equivalent units.
Description of Tests_.—The tests used in this study were
Multi-Mental Scale, Form I
Eenmon-lfelson Tests of Mental Ability, Form A
Progressive Achievement Tests - Primary Battery
Form A; and Elementary Battery, Form B.
The Multi-Mental Scale1 is a group test consisting of 100 items, minus
the sub-tests utilized by most mental tests. There is uniform, rapid respond
ing throughout the test; yet subtile complexity, which causes divination of
the right point of view by the pupil, is not absent. The refinement of
scoring plus variation in correctness of alternatives make for reliability
and validity of the test, the pupil having opportunity to receive a score
from zero to ten on each test item, depending upon the correctness of the
alternative he takes. The time required for administering the Multi-Mental
Scale is twenty minutes.
iff. A. McCall, Directions for Using Forms 1 and 2 of the Multi-Mental
Scale, p. 1. '
The Eenmon-Melson Tests of Mental Ability^ are group tests designed to
measure the mental ability of elementary school pupils. Form A, as well as
the other two forms, consists of ninety items arranged in order of increasing
difficulty. A wide variety of types of questions is used, thus furnishing a
test of a wide range of aoility. The time-limit for this test is 30 minutes.
The Progressive Achievement Tests,^ Primary and Elementary Batteries,
are group tests in the fundamental skills of reading, arithmetic, and language.
This test is considered a worthy criterion of achievement, since its contents
conform with desirable educational objectives in recent courses of study and
are in accordance with progressive educational practices. The battery in
cludes the essential skill subjects and is organized to measure reading vo
cabulary, reading comprehension, arithmetic reasoning, arithmetic fundamentals,
and language. The purpose of the tests in the battery is to secure as accurate
an indication as possible of each pupil's status in the skills tested. There
is no fixed time-limit for administering the tests, since comprehension and
ability, rather than speed, are measured. A time allotment of approximately
two hours is given as a guide suggestive as sufficient time for 90 per cent
of the pupils to complete the work.
Method of Procedure^.--Before the testing was begun, the writer made cer
tain that "rapport" had been established. The subjects entered into the pro
posed activity with the idea that the tests were just another form of exercise
affording a diversion from their regular recitations.
Two consecutive days were taken for the purpose of administering the
three tests, the Multi-Mental Scale, the Henmon-Nelson Tests of Mental Ability,
1
V. A. C. lienmon and M. J. ffielson, Teacher's Manual for the Henmon-Nelson
Tests of Mental Ability, p. 1. ~~ ~™~
o
foB. W. Tiegs and W. W. Clark, Manual of Directions for Progressive Achieve
ment Tests, pp. 1-3. ~ ~" ~" ~~
and the Progressive Achievement Tests. The time limit for all three tests
averaged approximately two hours and fifty minutes.
Description of Group Utilized.—The subjects utilized in this study were
68 pupils; 40 girls and 28 boys, from grades three, four and five of the
Oglethorpe Elementary School of Atlanta University. The ages of these pupils
ranged from eight years—one month to tv-relve years.
CHAPTER II :
ANALYSIS AID IMTMtPRfcTATION OF DATA
Procedure.—In order to find the difference in degree of relationship
when single, and combinations of, intelligence tests are employed in the
prediction of achievement, the method of correlation is used. Correlation,
in brief, expresses the degree of correspondence between two traits, such as
height and weight. Such relationships can only be measured by a comparison
of the amount of ability or trait possessed by the various individuals of
a group. Correlation, in other words, is entirely a comparative affair.
The "product-moment" coefficient of correlation,^ devised by Karl
Pearson, and designated by the letter "r" may be used to express the relation
between scores when the relationship between two sets of measures is "linear,"
i.e., can be described by a straight line. This coefficient of correlation
is thought of as that ratio which expresses the extent to which changes in
one variable are accompanied by-or dependent upon-changes in a second variable.
Correlation coefficients range over a scale which extends from -1.00 through
.00 to /l.OO. High positive correlation indicates that large amounts of the
one variable or trait tend to accompany large amounts of the other, e. g.,
height and weight; negative correlation, on the other hand, indicates that
small amounts of the one variable tend to accompany large amounts of the
other, e. g., number of dependents in family and savings. A correlation of
Frank H. Freeman, op. oit., p. 58.
2
Henry E. Garrett, op. cit., pp. 251-53.
zero indicates no consistent relationship. It can be seen that between per
fect relationship, expressed by /l.OO and .00, varying degrees of relation
are indicated, the coefficient of which always implies some degree of positive
association, depending upon the size of the coefficient. Megative coefficients,
ranging from -1.00 to .00 indicate increasing degrees of negative or inverse
relationship. When an nr" is four times its PEr (probable error of a coef
ficient of correlation), it is significant, i. e., expresses a relationship
which is greater than chance.
Garfett regards as indifferent or negligible relationship, an "r" from
.00 to j/.20j low correlation, present but slight, an "r" fromj/.20 to /.40j
substantial or marked relationship, an "r" fromjt.&Q to_^.70j and a high to
very high relationship, an "r" from_^.70 to_^1.00.2
It will be noticed that throughout the present study the "product-
moment" coefficient of correlation was utilized exclusively. In order to em
ploy this method, however, correlation tables were constructed from scatter
diagrams or scattergrams, as they are commonly called. Six correlation
tables0 were used to illustrate the relationships between
1. the Multi-Mental Scale and the Eenmon-Nelson Tests of Mental Ability,
2. the Henmon-Ielson Tests of Mental Ability and the Progressive Achieve
ment Tests,
3. the Multi-Mental Scale and the Progressive Achievement Tests,
4. a combination of the two intelligence tests and the Progressive
Achievement Tests,
Henry E. Garrett, op. oit., p. 253.
2Ibid., p. 342.
3
See appendix for correlation tables.
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5. the Kenmon-Melson Tests of Mental Ability and the combination of
intelligence tests, and
6. the Multi-Mental Scale and the combination of intelligence tests.
Correlation between Multi-Mental Scale and Ile^^qn-Jelson Tests of Mental
Ability.--The first tests to be correlated were the ilenmon-Melson Tests of
Mental Ability and the Multi-Mental Scale. This procedure was pursued not
in order to question the validity of either test (this having been established
in validation of both tests by their authors), but for the purpose of finding
out the relationship between the two tests for their further use as combina
tions or as a team. It is reoognized that numbers^ of tests alone will not
guarantee dependability, the value of the combination being often lowered by
the inclusion of tests that are poor measures of the ability in question.
In support of the validity and reliability of the two intelligence tests,
Broom presented data taken from "A Statistical Analysis of Standardized
Mental Tests for Upper Grade Elementary pupils," an unpublished Master's
thesis by C. A. McCarthy, concerning the validity and reliability coefficients
yielded by the intercorrelations of four mental tests, two of which were the
Multi-Mental and the Henmon-Welson Tests. The fienmon-rlelson proved to have
high reliability coefficients and a majority of validity coefficients above
.60, while seven of the twelve Multi-Mental validity coefficients were slightly
below .60.
In the present study, intelligence quotients (I. *J.'s) were used. The
mean I. Q,. for the Henmon-Kelson Test was found to be 100.16, while the
standard deviation (S.D.) was found to be 14.20. The mean I. Q. obtained
upon the Multi-Mental Scale was 109.50 with an 8. D. of 14.15. The proximity
T. G. For an, The Ifeaning and Measurement of Validity (Washington, D. C,
1930), p. 23. !
2 .
M. E. Broom, op. oit., p. 296.
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of these obtained measures for the two tests shows that the tests seem to
discriminate quite uniformly. The coefficient of correlation for the Henmon-
Kelson Tests of Mental Ability and the Multi-Mental Scale was found to be
/.78 with a probable error (P. E.) of .03, thereby warranting their use in
combination.
Correlation between Henmon-Ielson Tests of Mental Ability and Progressive
Aohievement Tests.—Pupils' total scores on the Progressive Achievement Tests
and I. .i.'s on the Henmon-lMelson Tests of Mental Ability were used in finding
the relationship between the two series of scores. The total scores were
obtained by adding the scores from the sub-tests—reading vocabulary, reading
comprehension, arithmetic reasoning, arithmetic fundamentals, and language
—of the achievement tests. The mean I. Q. on the intelligence test is
100.16 with an S. D. of 14.20, while the mean score on the achievement test
is 160.68 with an S. D. of 42.40. A coefficient of correlation of /.59_^.05
was found between the Eenmon-Helson Tests of Mental Ability and the Progres
sive Achievement Test. According to Garrett's classification of £_'s, this
denotes marked relationship.
These results are very much in accord with the findings of Christ,2
whose study reports reliable prediction of probable success from administra
tion of the Henmon-Ielson Tests of Mental Ability.
Correlation between Multi-Mental Scale and Progressive Achievement
Test .—The same technique—that of using total scores on the achievement
tests and I. ^.'s on the intelligence test—was employed in the correlation
of the Multi-Mental Scale and the Progressive Achievement Test.





an S. D. of 42.40, and the mean I. ^. for the intelligence test is 109.50.with
an S. D. of 14.15. The correlation coefficient between the Multi-Mental Scale
and the Progressive Achievement Test is /.6
This correlation coefficient shows that the Multi-Mental Scale correlates
only slightly higher with the criterion of achievement in this study than does
the Henmon-Nelson Test. .
Correlation between Combination of Intelligence Tests and Progressive
Achievement lest.—-fror the purpose of correlating the combination of intelli
gence tests with the achievement test, it was neoessary to compute the means
and S. D.'s of the raw scores obtained from both the Henmon-Nelson Tests of
Mental Ability and the llulti-Mental Scale. The mean raw score on the Henmon-
Kelson Tests is 33.03 with an S. D. of 14.16. The mean raw score on the
Multi-Mental Scale is 84.50, and the S. D. 103.00. It should be explained,
here, that the scores yielded on the Multi-Mental Scale ranged from -52 to
/334, this scale being interpreted in both minus and plus score results. The
range for these scores was 380 with a step interval of 20.
Since obtained scores on different tests are not directly comparable,
being expressed in dissimilar units, it is evident that these scores must be
converted to some equivalent or comparable form. Therefore, before combining
the scores obtained on the Henmon-Nelson Tests and the Multi-Mental Scale,
the scores were transmuted into comparable units. The scores were converted
into units of the standard deviation of the distribution of scores for the
test in question. The standard score is the raw score minus the mean of the
raw scores, divided by the standard deviation.■*•
Standard Score = Haw Score - Mean
Standard Deviation
After conversion of raw scores into standard scores, the scores for each
•'■T. G. Foran, op. oit.
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pupil were then added algebraically and averaged. The averaged scores were
then called mean converted scores. Table I, page 14, shows the conversion
of the raw scores, for each of the 68 pupils used in this study, on the
Henmon-Kelson Test and the Multi-Mental Scale, and the resulting combination
of the test scores. The mean and the S. D. for the combined series were
found to be,02 74 and .90.40, respectively. The coefficient of correlation
between the two series, the combination of intelligence tests and the Progres
sive Achievement Test, is /«80£»0Z.
These results tend to indicate that thera is appreciaole gain in prog
nosis of subsequent achievement by the use of the combination of two intel
ligence tests, such as the two intelligence tests used in this study, instead
of a single intelligence test. This is in accord with the findings of Adkins,
who reports the highest average correlation oetween single tests and achieve
ment to be .60; while the highest correlation between a combination of two
intelligence tests and achievement is .75. It also coincides with the views
of Jordan, who advocates that it is necessary to take two or more samples of
any trait for measurement before drawing conclusions concerning the trait;
and with those of Thorndike, who suggests improvement of our measures by
increasing the quantity or the variety of the tasks required, or both.
Method of Predicting:Regression Equations.--In many cases all we know
about an individual, with respect to his intelligence and achievement, is his
intelligence rating, and that he falls within the age--and grade—range of
1
Dorothy C. Adkins, op. oit.
2
A. M. Jordan, op. cit.





our group of 68 children. Since we know the correlation between intelligence
(as obtained from the combination of the two intelligence tests in this
study) and achievement, it is possible to predict the most probable achieve
ment of our subject. Estimates of a pupil's achievement, based on his intel
ligence rating, have proved useful in educational prognosis and guidance.
In the present study, the correlation between intelligence (based on the
combinabion of the two intelligence tests) and achievement is .80. This
indicates a fairly high degree of relationship; therefore it may be justi
fiable to assume what a given pupil's achievement may be, based upon his
actual intelligence rating as indicated by the combination of the intelli
gence tests. The two regression lines drawn in on the correlation table
(see appendix, Table VII) show the relationship between intelligence and
achievement. The closeness of the two lines emphasizes a high degree of
correlation, thereby making prediction fairly obvious. If the correlation
were perfect, however, the lines would coincide.
Correlation of Henmon-Kfelson Tests of Mental Ability and Combination.~
In order to find how each of the intelligence tests contributed to the com
bination of which it was a part, each was correlated with the combination.
Raw scores from the intelligence tests were used in comparison with the
converted scores of the combination.
The mean score obtained on the Henmon-Helson Test was 33.OS with an
S. D. of 14.18, and the mean score on the combination was.02.74 with an S. D.
of .90.40, as previously reported. The correlation between the Henmon-Nelson
and the combination of intelligence tests yielded a coefficient of /.84J/.O2.
Correlatior^of Multi-Mental Scale and Combination.—The technique that
was used in the correlation between the Henmon-Melson Tests and the combi
nation was repeated in this correlation. Thus, raw scores for the Multi-
mental Scale and converted scores for the combination were used.
Henry Garrett, op. cit.
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The maan score on the Multi-Mental Soale is 84.50 with an S. D. of
103.00. The correlation coefficient for the Multi-Mental Scale and the
combination of intelligence tests is /.8
17
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Summary.—This study was an attempt to determine the relative signi
ficance of two intelligence tests, taken separately and in combination, as
indices for predicting achievement. It was believed significant because of
the value of its results as an aid to teachers in arriving at a fairly de
finite measure which is prognostic of achievement.
It was the purpose of the study to answer the following questions:
1. Which is the more reliable index for predicting achievement, the
single intelligence tesb or the combination of two intelligence tests?
2. To what extent does the administering of more than one intelli
gence test influence the prediction of achievement?
3. fftiich of the intelligence tests contributes more to the combination
of the two?
The tests used in this investigation were the Multi-Mental Scale, Form
Ij the iienmon-Ielson Tests of Mental Ability, Form Aj and the Progressive
Achievement Tests—Primary Battery, Form A, and Elementary Battery, Form B.
These tests were administered on two consecutive days for over a period of
approximately two hours and fifty minutes.
Sixty-eight pupils from grades three, four, and five of the Oglethorpe
Slementary School of Atlanta University composed the group of subjects to
whom the tests were administered.
The data were treated by means of Pearson's "product-moment" coefficient
of correlation, in order to employ this method, correlation tables, com
monly called scattergrams, were constructed. Six correlation tables were
18
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used to illustrate the relationship between
1. the Multi-Mental Scale and the Eenmon-Nelson Tests of Mental Ability,
2. the Renmon-Nelson Tests of Mental Ability and the Progressive
Achievement Test,
3. the Multi-Mental Scale and the Progressive Achievement Test,
4. the combination of intelligence tests and the Progressive Achieve
ment Tests,
5. the Henmon-Eelson Tests of Mental Ability and the combination of
intelligence tests, and
8. the Multi-Mental Scale and the combination of intelligence tests.
The mean I. Q,. for the Henmon-Nelson Tests of Mental Ability was found
to be 100.1b with an S. D. of 14.20. The mean I. Q. for the Multi-Mental
Scale was found to be 109.50 with an S. D. of 14.15. The coefficient of
correlation for these two intelligence tests is /.78 with a probable error
(P. E.) of .03.
The mean total score and S. D. for the Progressive Achievement Tests
is 160.68 and 42.40, respectively. A correlation coefficient of /.59_^.O5
was found between this test and the Henmon-Nelson Tests of Mental Aoility.
In the correlation of the Multi-Mental Scale, with a mean and an S. D.
of 109.50 and 14.15, respectively, and the Progressive Achievement Tests,
with a mean and an a. D. of 160.68 and 42.40, respectively, a correlation
coefficient of /.60 jt.05 was found.
Before attempting to use the two intelligence tests in combination,
pupils' raw scores were converted into standard scores. Then the standard
scores were added algebraically and averaged for each pupil. The mean and
S. D. for the combination of the intelligence tests are.02,74 and.90,t0, re
spectively. The correlation coefficient for the combination and the Progres
sive Achievement Tests is /.8Oj/.O3.
20
For the purpose of discovering which of the two intelligence tests con
tributed most to the combination, the correlations between the Henmon-Nelson
Tesbs and ths combination, and between the Multi-Mental Scale and the com
bination were computed. The Henmon-Nelson correlated /.84_/.O2 with the
combination, while the Multi-Mental Scale correlated /.83 j/>02 with the
combination.
Conclusions—1. The use of the combination of tvfo intelligence tests
serves as a more reliable index for predicting achievement than does the use
of a single intelligence test. The coefficients of correlation, taken
separately, for the Multi-Mental Scale and the Henmon-Helson Tests of Mental
Ability are .60 and .59, respectively; while the correlation coefficient for
the combination with achievement is .80.
2. Appreciable gain in predicting, achievement is shown by making use
of the combination of the two intelligence tests.
3. The Multi-Mental Scale and the Henmon-Nelson Tests of Mental Ability
are recommended as a team for predicting the achievement of third, fourth,
and fifth grade pupils.
4. The Multi-Mental Scale yields a higher correlation with the combi
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